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(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively diffuse alkali 
element to a light absorbing layer with higher efficiency 
during the heat treatment to effectively improve energy 
conversion in the manufacturing process of a thin film 
solar battery wherein the GIGS- system light absorbing 
layer is formed by forming a back electrode on a 
substrate, forming a precursor film on the back electrode 
and executing the heat treatment under the Se 
atmosphere, and a transparent electrode is formed, via a 
buffer layer, on the light absorbing layer. 
SOLUTION: In the method of manufacturing thin film 
solar battery, an alkali element is diffused respectively to 
the light absorbing layer from the substrate including 
alkali element and an alkali layer provided between the 
back electrode and precursor film. 
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oig2±C, Cu-Ga*ftISlnll:J:ot^ 

[O O 6 2] C CT5(i. MotS2±C, I n Jf 4 1 . 
Cu-Ga^l42, Inl43, Cu-Ga^tl 
44. InJl45 N Cu~Ga^fg4 6fcJ:i;i nB 
4 7*B»»It4CtlCj:ot, Cu-Ga^ti? 

-So 

[0 0 6 3] Z(D£o\Z. MoSS2ffllJ(Z I n|41 
MIC I nJ!4 7A<IEaF*U ^CDRHICC u-G a*£ 
^J14 2. I n!43, Cu-Ga^f44, I n Hf 
45fcJ;(/Cu-Ga^l4 6 A<tS*|cE» * U 



u (In+Ga) S a 2lCcfc4C I GS<03fc8ftJ|XJl5' 

[oo6 4] mi 2 14. *«MxJi5' o>tta)f^ai^ft« 

[0 0 6 5] dcei*. ft^»*»{*l=cfc*»«*»« 
ftlcfcMtSftiftilXJiS' *»*-r*lcKLT. I bj£^ 
^JlTE^t I I I bteS4«5c*i*PB#lc«*SLT* 

[0 0 6 6] *{*Wl:Hd\ S LGS«1 IZfifcBIS+ifcM 
ol82il:ciGSilll:J:S*8fti5' SKfiKf 
>5l3|^LT. I n hT 1 fcjztf C u - G a 

hT 2 £181+ /c**fSj£ — h5£<DX/^y£ U 
>^(Cj:oT. T;U*UJl9±lzft4i-y^ h*f»0)* 
X/<y>»?4<m6ofcttBtC u -G a - I n^^ 

gFT-SPT^, 0£S e#il 

t"C»MLt, c I GS*Btlz«fe«*»J|xB5*»* 
n»«Hl8HEATi$i:5«k3l:LrL^o 

[oo6 7] mi 3i4 % *trs]$— hAa>x/<?9 u 

>^l:J:ot, I n$—?y hT 1 fc£tf C u — G a 

* * -y ^ h t 2 iz it & #x/ < v $ y « o fc 

ttiTfCu-Ga- I n*ftO)^U*— y-Btl 0 *<»J* 

[006 8] — WdKlt&tlfc I rx*—?*j hT 1 fed: 
tf2Cu-G a£»ft$— h T2©X/^;5 U >{7 £ 

fcl»jMft*<b*— -t^ h«ffilc5IJ|-r4 0 Z flinty 

TutCu, Ga, I nA^ayftofcttMllCtcy, -ttDtt 

h ^of:X/^7^ tt^J&^lt » I " It * T ) l> tJ 

'Jl9±|:#fjtiLtCu-Ga- I n<£3r<D?*Jtl 

[00 6 9] -eCDPSL ft$-y^hT1, T2^bX/^ 

Lt> ^jKTI^^I^C u — G a $iL-?-$3 tkLt I n ift^ 

©l*»l**t)»T*<K. ?S^£ftfcX/^£ failed: 

[00 7 0] CCD^;£|Zcfc^f4\ I nldrCu-Gajf 
^— y^hTI, T 2^e>X/N°^^$tUfc I nffi-^fcj: 

i;cu-Gatt^A<ay^ofc#jia)^y*--9-Bii o 

^[Ztt^X, Cu, Ga, I nCDAM^ATOM+l-iS 
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[00 7 1 ] LT, te^*¥*{*l=«fcSi»I»*» 

4. ^M^'J^— y-3«)J3)t]|I$^./--gttT ; E^^ 

Tx^miitT?fc^zi:t,ss.M' t «cc i GsauB&i-j:*. 

[0 0 7 2] f$M£foh~f x ) -tf-fts 1 0A<3tc 

^*©JtW«IJfiftfl!)-C, «5fit LTC0«> a - h 
< UtCOtft-So 

[ 0 O 7 3 ] Sfc, —fv h T 1 , T 2C0|h]B#XA 

£ C <t £ £ cfc 5 1^ & <5> o 
[007 4] fits CCDJ:-5I^C u, Ga, I n C0# 

0£S ef?ffl&*T&&3I*3C<tlcJ:oT-feL/>fb-f 
^ClirT. SSSS'ECC u (In+Ga) Se2(DCIG 
saHltl=J:*36«JR» (pI*#« 5' 
<fc 5 ICS -So 

[007 5] ^'J*— O^-bUVIb-r-SCtlCj: 

.t -e -s c t tmm £ ft r o> « . 

[0076] 01 4 IS, H2Se # X GlJS 5 %C0 A r 

+I-4) I GS»BII=J:€3feflRJ|XJi5' £ff*J&-f& 

[0 0 7 7] CCT'I*. Jntt£IIM&LT*N&*FWfflSE*< 

1 ooti:aLfc&jFSeeft©fc«)i=i oa-na^i*-*-* 

•fcdlcLTl^., fit. SSLfc^^^'^Ui* 
B#F B 1i Lt3 O^-AM+T, jprtggtS LGS*H1 C0J5 
U L-fcl^ J: dir. A^o^f»«ailT'iS n D oS^ B B B lc-r 

§Ct*<T?#S 5 O 0~ 5 2 0°Clc£T±lf £>„ -?-C0 
PS. *Fl*J;SJg^2 3 0-2 5 0°CIC^f ofcB^.^ t 
H 2 S e #X<DSft#fl?|-<fc£>S e <D&mtfim%iZ till, 
f LT. «l^fiiIIlCc>:oT« n a a K$g a B H i:^--i)fctolc^pfei 
;SS^500~5 2 o°cir^ofcttffiT?, 4 o^faf^ffi 
St" -5>J:5l::LTl'>.I>o 
[0 0 7 8] -?-C0Pg, ^^gflJ&LT^b^rtaJtA^I 
0 0°C|CiiLfcB**A^^ s ftjgfH 2 S e + - 

r. J»«Ba*<id7 Ltz t 2 at -St?. ^FlSfcS eC0#rtfc£ 
R&<*fc#>. Jprt^ 1 0 0 P a?IJS<ZHg|±T'A r tfXlCg 

[0 0 7 9] *f|Sj$ — y l-5tC0X/'?<;<£ 'J 

|-J;oT^U7J— y-l»1 0*fiEM-r-5l=l«LT. -**<D 
fy—fv h$W<t LT, Cu-Ga^i I nC0ll<fr-& 
-t±ICKP.f, ftDtCu-Ga^ttfdiCu-A I £ 



I n - C u ££<D$&-&it. Cut I n£fcl*A I CO 
Cut I n - C u ^#C0$I^-t!-;5)<Brf!t?fc£ t , 
**Mi::id\ I btM^JS- I I I bjfe#KcD-&^. I b 

m&m. i i i bm&m<D?*><D2mm&m&--£-&Tm 

[0 0 8 0] 

[jam] *&mits t )\,t> <j j$.ft&-gt;&m±iz 

GS^C03fcl»I|RJi£fNKU j e<03fePiiiRjl±lC/'C->7T 

£§Siif-£KI?8LT. ISlSt7 , U*-+Ht COPTIC 
Wilf h>*itzT Vmt&m.tfrhtfo^foTli'-h Utc 
*^5feU&i|K)ilcffi»$1±-S>cfc3lcLfct l COT?. SM&JIB* 
lc3a*A<Stt*fl«ll=3fe*iDlBllwr;u* 'J 5c* 

[oo8i] tfflB, *fl6wi=«fc*ttf. s*st*®mei 

t CO m Icffitftftjffll Jl £ £ J: 5 lc L T U 3 CO T% £ 

[0 0 8 2] f Lt, **?BI=J:*tfi % <b-&***i*l= 

j: h nm*Mnmi~ teit * wm mm± i- ? y a — y-m * 

m±AZ7)\,-h vm&tetiL-tZ&olzLT^&CDT*, x^. 

[0 0 8 3] *f|B^|*. TJI/A'Jfife^***?** 

-hlC C I G S^CO^SBUKS. 

ot> y5tm*^*p^^-fc?tPAJix)i^iSi+i.<t<t 

tic. »«t«a««i:©nill=*«fl)TJU* , J5cJI636<36 
IcLfctCOT. T^U* 'J7c*A<iaiElctii;ii$^yi:3 l cPAi)X 

[ElS<Offi*^sSiB^] 

[b 1 ] -mwuit-£®i¥&mz<kz>mmxmmm(o& 

[HI2] fi£*(0*®«a±ICpfegRJ|x)l^^M-rS^P-ir 

[0 3] *SB^I=cfc« 1 5SJi*l^«/ ; iiJCO«jS(0-15'J$'^t- 

[H4] *|S|l:ioTS LGSS±l=itttlBI»». « 
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[06] N a 2 S***©»ft£*ATjfe*MRJl£f*» 

l fc <h * ro x * ju^— KM*t*a>9f £«Mt **-ri*l4H 
[07] Na 2 S7k;#;^(7);S;^^^^r7 , cP^XJl^^^ 

[09] T)ut> t )m&'<—<?i&m-?t>t£<Dftwi$&.x. 

[0 10] T;U*> 'JllCCu-Ga^fiS I n®T* 
[011] 7MUi±l:Cu-Ga^iJl n®-e 
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